Recently, the spatial arrangement of vasa vasorum has been studied in arteries using micro-computer tomography (µ-CT) or scanning electron microscopy (SEM) of vascular corrosion casts [1, 2] . As scanning electron microscopy (SEM) of microvascular corrosion casts allows to gain reliable data on the hierarchy of vessels, their exact branching patterns and branching angles, as well as the relationship between parent and daughter vessels in arterial branchings, respectively venous mergings, we recently combined this technique with 3D-morphometry and analyzed for the first time the 3D-arrangement of vasa vasorum of the human great saphenous vein (GSV) [3, 4] . Here we extend our work and ask which of the four optimality principles underlie the design of arterial and venous vasa vasorum bifurcations of the human GSV.
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In five skeletonized and non-skeletonized segments of human GSVs, harvested during coronary bypass grafting, arterial feeders were exposed under the dissecting microscope, a glass cannula was introduced, and the vasa vasorum were rinsed and then casted with the polymerizing resin Mercox-Cl-2B. Stereopaired images (tilt angle: 6 degrees) were taken in the SEM (Cambridge 250) , imported into a 3D-morphometry system [3] and diameters of arterial, venous and capillary vasa vasorum, intervascular and interbranching distances, and branching angles were measured. Data was used to calculate asymmetry ratios (α) and to test for given optimality principles [1] .
Qualitative analysis of vascular casts in the SEM at low magnification showed that the wall of the GSV contained a multilayered vascular bed with the larger vessels running predominantly parallel to the longitudinal axis of the GSV. Venous vasa were more numerous and thicker than arterial vasa of the same branching generation (Fig. 1) .
Quantitative analysis on GSV vasa vasorum revealed bifurcation indices (α) from 0.4 -0.9 in arterioles, 0.7 -1.0 in capillaries, and 0.4 -1.0 in venules. Interestingly, in venular bifurcations (mergings) the ratio of diameters of large (d1) and small daughter vessels (d2) to the diameters of their parent vessels (d0), i.e. d1 / d0 respectively d2 / d0, was the same (0.6; mean). In arterioles this ratio was 0.9 (mean). While larger daughter vessels showed the same diameter ratio to the parent vessels in both, arterioles and venules (0.6; mean) this ratio was different in smaller daughter vessels (0.9 vs. 0.6; means) [2] .
Testing indexes α and branching angles θ 1 and θ 2 of arterial, venous and capillary bifurcations respectively mergings revealed that bifurcations of the vasa vasorum of the human greater GSV are in favor of the principles of minimum pumping power and minimum vessel volume rather than of the principles of minimum vessel surface and minimum endothelial drag (Fig. 2) . 
